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(57) :wm 

mm} ^fccom^mntfmmzittzms 
[»*^ih «££?Ltt*m© eg 2 o Ammn 

l^S^-f&W ^nJLMVm 1 2 * 0 . 0 1-0. 40 
(c c/g) „ Big 2 0 - 5 0 0 AcD$ffl?L(-S*-r^> 
V7L*Vm 2 2 £ 0 . 01-0. 20 (cc/g) ft 



1 

HtfFfl!*©iSH] 

2 0 A%.m<DM7llz&&tZ>-?'( ?D?L»£Vml 2 
(c c/g) , jig 2 0 - 5 0 0 A©»Ltciifc-f£^ 
7?LM£Vm2 2 (cc/g) £-r3B#. 
0. 0 1 sSVml 2^0. 4 0 
0.0 1 ^Vm2 2^0. 2 0 

j^(co^T©il@2 0A*ifflWLi:i*t^7-f?D 
?Ll£Vml 1 (cc/g) . 1@ 2 0 - 5 0 0A©Sffl 
?Li-S*-r^^7?LMIrVm2 1 (cc/g) it* 
B#, 

0.0 1 ^Vm 1 2/Vm 1 1 Si 0 . 70 
0. 0 5^Vm2 2/Vm2 1^0. 8 0 
-e&£ Z t mWittm^m 1 fc|Ett©#zK& 'J ^7 

[»*^3] ±I2«^attW^i-fc^T. Vml 2 
/Vml KVm2 2/Vm2 1 Hh%> Z t t^Stf 

4HS*^ 2 izfa»©#*£ U AM^««?fflm@« 

3pf/fi&tfcK©£ft.tt# 0 . 2 5 - 1. 0 0 Tfc* Z t * 

[H»*^5] ±lH«££fttfett*4©**Iii?/&*gi 
^©Ig^fttttf 0 . 3 5JiTF0. 0 5 JiLhT* 3 Z t £ 

itat-r^ii*^ i frh 4 ©^-rtx^^i5«©^7K^ y 
6 ] ±fsffi££?Lttw*4©xii££i m^SK 

«fc* ( 0 0 2 ) ®©®IHlPBdoo2#3. 6AJ^±4. 0 
Aj^TTfeO. ctt^^]©S H B B ^-9-^XLc^8AJJ(± 

[M*® 7 ] ±tWm<D Vm l K Vm 2 l 4«Vm 
l l;£L Vm2 l£0. 5-ff**Ci:*1«|i:1-*|| 

*s 2 * & 6 ©^-rn^t^iam©^7K^ y ^ 
cn*]i 8 1 &\m vm-? a ? * ©»»«£* * v ^ 
* ^ t t -r * at*® i 7 ©^-fn^K 

So 

9 1 ±iBsi*a i * e> 7 ©^-m^iEtcs 

[^©PlfflftM 
[ 0 0 0 1 ] 



(2) #M 2003-346801 
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[^©/ItSS^I?] *ISW±. fcx^Jl^HBK 

tmm t *mtom*.itm& y ^ * am***? 

[ 0 0 0 2] 

ra£*©SE«i ttafw*©<s^fe«t^3sag'srg 

10 [0 0 0 3 ] .IftbOMvXxAlcfclj'^ll— ©g* 
*Sl±* fflObtl^1?tl©^^;b**-^JS^^^i:-e 

jKfiaS5F2BB'& (L I B E S ) fciffcj: 9. ifx#;Mr? 

[ 0 0 0 4 ] sg=©g#rai. tB*#tt^^LT^ 
i:©fi*£totf /W7*y.y K»m@i)^) „ 

fe^^(±M»?tet^«vxxAt©ia^b^ 
fowma ftitmrn^tst » AW«i«* $ 

[ 0 0 0 5] a«E N KtB^WBf/WXtLTU, Wl 

i - 5 wh/ 1 gatair-f . Hffl<ti-utii*i*Ri$iw 

[ 0 0 0 6 ] -7&x IfrW^'J -y F«ag»$7fSffl 

$nT^^>^>yy-;b7j<«»?tt(±. 2 kw/ ua±©]( tb 
jizmmL, 6 owh/iss©i*;i/^r-fgs 

&WLT^€>„ L^L^*^. ^©x^;b4-*-^Jg, tB 

40 ©BBt^n^wtcjaftfenT^*. 

[0007] tfc, yf^A^tyiim^t, 1 
Hl^tCfit*T©5KtA«JfSii>&*iT^*. m*-tf.. WM 

-fW) 5 0 96t*J^T3 kW/ 1 ^m^iitB^^fb 

;u+*-mjst±. i .o owh/ u^T-efeo. y^^A-r 

WJL/-ciafti:^^T^^ 0 ^©ffUtt ("9-1'^ 

50 Jt^3&«i&. fi)ittSr«t'3-B|pI±$-a-«A:i&©5f^ 



3 

[ 0 0 0 8] iMnm^m^ts, JBx*^-**, ft 

[0009] **/^9<D3-*)V¥-mmmmtwi'm 
mzimtz. nm=-w.m* * ?©it*±t± 2 - 3 

1 1 - 1 2 1 2 8 5#fi«, 1 1-297 

5 7 4#BB 2000—124081 ^Wlf 

■tms.^ ? mmzmmzBLx^tz. tit, # 

^Hg 6 0 - 1 8 2 6 7 0#&SU #M¥8 - 1 0 7 0 4 
8#fi«, 1 0 - 2 7 7 3 ammtaZlziiEm 
CtSttK, ft if ©ek* ***4 £ ffl ^ 5 fcf* # $ 

as ©nt&ft a^mmm^mm^it^ 

Cf»&ftft^fcir^lHI»wa3*i-a\te. 
[0010] -S, £01 2001-22992 6-5§&« 
Ktt, BETffiCJ:*Jtaiii«*<2 0 - 1 0 0 OmV 

g 6*o, 3 o %jiU:, 4 

0 0 0mA/g«JSfl£-?©SW*Cfc<->T3 0 OmAh/ 

g jsukds***** - 1 &#mtti y ^ a&-& 

[0 0 1 1] 

i&wim&LX'jttinm t£*©*+ 

^>?i"5 4SSi4*U u&owm*. <0 i>m&Jjx 
*©«&£«£, UlKmfiftmfcffl^fc***?* 
[0 0 12] 

IB2 001-22992 6 ^tfifgKlBft^ftTcB E T& 
lc«t*Jt^®8l* < 2 0- 1 0 0 OmVgfiW 

*m*#** y * * m*w&?m%mmzm?z 

tz&blzmMittZlz&tz^X, ##filcBETSlc«fc*Jt 

pis: l t t «t <o ft#*fr-pftfb# ©tsfflns 

*^-pJSffi^ SrMfaffiAS c t £ JidJ Lfc. 
[0 0 13] -Ttttofe, #3Sip§l±, TE©*7K»y^^ 

[0 0 14] 1. SttK©S®t^*JlW^S:W1-*a 



(3) 2003 — 346801 

4 

&2 0 A%.ffi(Dffl7Uz&%:t&^J ?D?LMVm 1 2 

(c c/g) , us 2 o~5 o o AoamicssE-r^y 

7?LS£Vm2 2 (cc/g) ^t^B#, 
0.0 1 sSVm 1 2 sSO. 4 0 
0. 0 1 =£Vm2 2^0. 2 0 

[0015] 2. ixm^mmmza^x, ±ibs 

ttKico^T©iS@2 0 A*8S©»l?Li;:&#-r*V'f ? 
10 n?Li^Vm 1 1 (c c/g) , il@2 0 - 5 0 0 A© 

sminaflE-r*.* vam^vm2 1 (cc/g) t-r* 

0.0 1 ^Vml 2/Vml 1*0. 7 0 
0. 0 5sSVm2 2/Vm2 1 £0. 8 0 

* £ £ £ -T 4 1 ES2«©#*£ 'J ^ ASSf 

[0 0 16] 3. ±IB«^?Ltt^(ci5^T, Vml 
2/Vm 1 1< Vm2 2/Vm2 1 T-&4 Z. t ft^fStt 

1-4 2 siatto*** y fwiit*?fflii«fi. 

20 [0 0 l 7] 4. ±l2«^?LeW*4CJ3^T, j^*H 
*W/§ttj^©MJ±# 0 . 2 5 - l . 0 0 T-&4 i t 

zfflkttz i 3 s©^-r n^ciatt©*** y 
[o o i 8] 5. ±i»&£atttm©**B : F/«* 

[o o 1 9] 6. ±xm^^mm<Dxmmmw^ 

tcj;4 ( 0 0 2 ) ®©®HWd 0 0 2 ** 3 . 6 AJ^± 
30 4. 0AJSiT-e*0, cWnn^WS-^rJ XLc^8 
AJSLh2 0 AJ*TF-?&4£<h£#$[£-r4 1^*6 

[0 0 2 0] 7 . ±|3Sf14S© Vm 1 K Vm 2 1 #V 
ml UK Vm2 UO. tZ®WLt?Z 

2 ii^ b 6 s©v^-f n^iciais©^** y AM« 

[0 0 2 1 ] 8. Stt&©a®-ce'y^©JS3Sj£#** 
40 S#$-a:4i<!:^#^i:1-4 l im^-fHMz 

[ 0 0 2 2] 9. ±IB lll^b 7I|©^-fn^(cIB«$ 

[ 0 0 2 3 ] 

[0 0 2 4 ] **lfll=*»*a^?Ltttt*4l±, Sttj^ 
50 0SiSt^*Jltt*4S:»SS-li:/£t©T*i3, Stt^l- 
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oi>T©itS2 0A*Sf©ffl?Lt;:i#-t.5v>f ?n?L* 
(SSttKtfelt*iia2 0 A*Sf©«BffL©<*«) 5:Vm 

1 1 (c c/g) , mmtiz.^r<Dm®2 o~5 o o 

-5 0 OA©»l?L©ft») £Vm2 1 (c c/g) t 
U «££?U4*mK"^T©iHl2 0 A*S©»|?L^ 

0 A*«t©*ffl?L©£M*) SrVml 2 (c c/g) , 
^?LttTOl-^^T©illI2 0 - 5 0 OACffljLtG* 
-T*^V?L* (ffi^?LitW*4l-*slt*iiS2 0-5 0 
0A©SW?L©#8D £Vm2 2 (cc/g) i^Bf, 

*?pji©sfi i commit, 

0.0 1 SVml 2s£0. 4 0 
0.0 1 SVm2 2S0. 2 0 

0. 0 1 SVml 2/Vml ISO. 7 0 
0. 0 5SVm2 2/Vm2 ISO. 8 0 

[ 0 0 2 5] *mnnm£0>?immi±, mm, stt 

co o 2 6] Bfftffl^*sttftu, m^nzmszn. 
mmima<o#&z§m-t&m o > ti-* su© 

*, H^pfctt £©#B©Bt«4fr €>nA:rfflRfi«: 
^ffl-TS - ¥imm 1 - 5 0 0 jumfiK ( J; 

Off* L<141~5 0/zm) OfiSttWRSftffll^Ci: 
#ff£U\ 

[0027] mMttmmfcttt, mm-tzztx. 

«fc 0 > - 

-;u«fllittif©'&j£8flllttif * c c 
ft b ©&*K*tt4liiflK#© * t- S« t° -y * ffli^ 

fiStr-y^tS^t-y^tt^tt^ft*. 5 

©ffhAft, ■^-7-9-^9'y*>ro|»tfll&n*x^U 
> ?-;bfti:;WJ/TA£ft-5>„ 

[0 0 2 8] ±!2t°.y^£ffl^£i#£\ *ISHH©ffi^ 
tm*»S$-tt-*itKJ:0»&*i*. 3.©#g\ 2 0 

0- 5 0 0tgjK©JfiKl::iJl,vC, t°-y^©Jffgj£#. 

U 4 0 0t£U:-eR«»flc»*<ft*Jltffti:**R)6 
MWrf*. fft*&HB$© K-?a«ttlt S>ft4tt£#?L 



(4) ftffi 2 0 0 3 - 3 4 6 8 0 1 
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9 jftaftJES ft* 4> 4 0 0tJSLhr**i 
fc;Wf * L < , JCKff * L < 14 4 5 0 °C - 1 0 0 0 1 T? 
*0, #1=5 0 0 - 8 0 otgJK©e-?i&K-e**;: 
tiWf4Li\ *fc, fiMt©t:°-??SJg£*t£H-£ 
B#KU± 3 0 l 0 BSKJ-efcfttf <fc < > $f * L < t4 

l B$H|fr£ 7 B$HU Htff * L < t4 2 B$KJfr & 5 HtH? 
5 0 0 - 8 0 0 tgfi© 2 B#HfrS> 

mmnm^mm^itym k & ^> r ^ * *> © t 

10 t-ft&o 

[ 0 0 2 9] *5gB^©ffi^jLtt^3f4(ijj^r, **H 

^/mm-m^mt uxr. h/c^o. ) 

0. 0 5J2LtO. 3 5J5lTTf**^i:A«ffiL<, 0. 

0 S&LtO. 1 SmT-ett&Ztifi&WtL^. H/ 

mom b tit* t -s . 

20 [ 0 0 3 0] *5l^t*Jtj-4fSttjgl± % ffifEOJ:^!-, 
it® 2 0 A*$t©iMJ-Ei3*t& W ? dJLMIt Vm 1 

1 (cc/g), iCS 2 0 - 5 0 0 A©*ffl?Ll-ft*-T^ 
*7?L*£Vm2 1 (c c/g) fc-r*B$, Vml U 
LVm2 1S0. 5r*&ZZt1)Wt U">. ±PB4iB 

±l3*^B^©lffla«^^l#^^(-^ < ©J^*TO 

[ 0 0 3 1 ] ZZX\ ^nJUtR^y?L*t±^ S 
30 mtn^SRi: USSftSftwaaS*^^, -7^^nfL*(4 

P?itt4. rt-7°n.yhf£j (B. C. Lippen 
s, J. H. de Boer, J. Catalysi 
s, 4, 3 1 9 ( 1 9 6 5 )) fcffll^T, ^n?L# 

MP?£(4, M. Mikhai 1, B 
runauer, Bodorl:J;0fS$nf:SjiT 

(R. S. Mikhail, S. Brunaue 
r, E. E. Bodor, J. Colloid Int 
40 erface Sci., 26,45 (196 

8) ) . B JHSt±-tt«J(-^V?L©)SP*f[-ffl^ 

bft'SttW^ST^ Barrett, Joyner, 
Ha 1 enda?>[cJ:01Iii$ftA:t©-e** (E. 
P. Barrett, L. G. Joyner 
and P. Halenda, J. Amer. 
Chem. Soc, 73, 373(195 
1) ) . 

[ 0 0 3 2] *5Slfi©tt^?Ltttl*HlS&ttK©aii[i 

50 Mfifiu^mmmms $ ^^^©ihtl^^ss 
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-efe <o , ffi&&fc&*Jlttft*ttg3#fc&©«££?L 
&ttm<Dv( irnftM. * VJLMfc J: ft 
iE©Httsfi»j-e e. frft «H ufc b e TJ±3i® 

-fttfcfc, BETJt^®«©S^C J: 

¥© J: ^ t © £ M& z t ifi rTIE-C* * = 
[0 0 3 3] #56HJ3©£ 1 ©Kaicfe^Ttt, H££?L 

7a?LMVm l2(cc/gKBff20~500A 
©iW?Ltft*-f*^V?lJISrVm2 2 (cc/g) fc-f 
£B#, 0. 0 l^Vml 2^0. 40, 0. 0 UVm 
2 2^0. 2 0 7?*"3, ±0»4L<{±0. 0 UVm 
12S0. 30, 0. 01^Vm22^0. 1 

[0 0 3 4] ttz, *%,W-CWSt£Zk.li. ffiim<Dm 
oJtl=«fcO^-?*«. ttebt>, *fg^©JI 2 ©!lti 

ttgfflv^^nM, ^ y?LM©KH££«L-a^& 
©T\ 0. 0 lSVml 2/Vml 1^0. 7 0, 0. 
0 5s£Vm2 2/Vm2 1 £0. 8 0 <I 
L<, iWJiKliO. 0UVml2/Vml U 
0. 4 0 , 0. 0 5 ;£Vm2 2/Vm2 1 £0. 507 

*J-f aW*«T U TTOT©i§£ft7J#6# 
»&*lJl<tt*. Vml 2/Vml KVm2 2 

/Vm2 lX*&ZZtMJ£H\ £©RH$t±ifciSJlt* 

?L*©*feW;: it"** S^cfcjWfiU^J: = 
[0 0 3 5] *^tcfc^T(±, -|g©^®3- 

StffcSfcl;: < , f£MK©WKfIWii^ 

££{fc#ft^£i:£i|$IRi:-f<5. z.<DZ.tb^ W&<f> •£ 

*^ t fc^Tt±, S§t£^flR^©JIf4£fr£ t 
■y^&i:©jffgJ5£#, &4W±, (R£)B/££©;fc8P£ 

t is. & %m ififflr Ltzb(Dtmm-?zzo 

[0 0 3 6] ±12, WS\Mjt 7 0M, y V?L»© 
KM*) fcfSSi-tSSKtt, -fit, ^flHTO/Stt^ 
©MJ± (OT, ffi^Jttl^) #0. 2 5-1. 00 
igfi * 4 . 4 if^lc t*«£Jt# 0.25 

~o.45 (ommamt. t < , a**«ai-4»&ttt 

«£J£# 0 . 5 5 - l . 00 ©BliWi U\ fcfc* 



(5) &n 2 0 0 3 - 3 4 6 8 0 1 
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<fc OflHJfli1-s 3 t**Rlffi-e*<5. 

[ 0 0 3 7] *56^©ffi^?L14tt*4t±SfeKl=ft*-r 

tfcCfc* fc, *^Bfl©^^?LttTO(±, ( 0 0 2 )® 
10 ©BlfflH doe*** 3.60 AJ^± 4.00 AJSTFT* 

^XLc#8. 0AJ^±2 0. OAJ^TTftSfe©** 
»SL<, doo2**3. 6 0AJ^±3. 7 5AJaT-?& 
0 , 3 © t- ? ©^ffiffi^ bf# c tt^[S]©S H B B ? 
*-fXLc*M 1. 0 AJ2LL 1 6 . 0AJ^TT&£&© 

[0038] *fpji©m^wm, ^©^(-ctom 

20 »*?©»/fl4i: UTffiffl-f* c 

[o 0 3 9] mtf, *&BJ3©«££?Lttfer*4*affifer 
*4<h LT^fflt4«&i, ^n©y^^A>r^>«m, 

j6SBC*EUT7 , UX-t4 C fcC J: 0f#4 3 «h^T« 

[0040] **wcj:****y^ , >Aawtfi*wt 

->A^ K-7°UTfc< ItmS. y^9A^K-7° 

[o 0 4 1] tJia©ra^i=se^TfFfiic$nfc*3£i©* 

-t©0£ UMffi&fcfc^Ttt, l Cfe*B#© 
fe*W»[^*tt4 l 0 0 Cife»B#Wife»^»©.tt^0. 

[ 0 0 4 2 ] 

mmmi j^t^, tmm^L, *mw<D® 
40 Wittztzzzmwmizt&o 
[0043] mmm i 

mftS©f.y^-Stt^ (BETJta®«l 9 5 5mV 

g) 1 5 Og^xf >i/XXf-;M7->aSffllnA 
n, (WbSl: 1 1 0°C) 3 0 0 g^An 

fc^fvu7»/<9 h©±t3g#, (^*^\r 

?£3 0 Ommx 3 0 OmmX 3 0 Omm) ^CitL 
T, A&RJSfcfTofc. H^©Sttj^©H/C(±0. 0 3 
^^%*Ki:L^ail©pJ^ct9H-»$n4 
US 2 0AJ^T©lffl?L(-ft*-r4^^^n?L*Vml 1 
50 (c c/g) , tt@2 0-5 0 0 A©iffl?Ltcft*-r4^ 
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y?L*vm2 i (cc/g) (±-en-envmi 1 = 0. 

7 7 9 . Vm 2 1 = 0 . 1 3 8 "?& -? ft:. 

#amT^\ 6 7 oti-?4i$Ki-e#$au i^sistm 
[0044] n^ntz^m (^wvm^zumi 

W) (±. BETJrtM12 4 5 m 2 /gf*1, Mli 
2 3 2. 7gf*ofc. mft%&&XOWM.frZ> 55.1 
%iiiPLT^^i<h^bH-^Sn^^J:t(±0. 5 5 1 

ttn&. mihtzm-szjimmoH/cao . 1 2-? 
[ 0 0 4 5] x«ii*fsast«tnij. &*>tit:&£0iL 

ttfcf^© doo 2 l± 3 . 6 6 A. L c li 1 2 . 1 AT* 
2 0AJaT©ffl7L£S*-t4W?o?L*&Vml 2 

(cc/g) . eg2 o~5 o o ktotrnx-teikirz* 

7?L«£Vm2 2 (cc/g) H-tft-eftVm 1 1 = 
0 . 0 9 2 6 , Vm 2 1 = 0 . 0 3 4 4 T* 0 . Vm 1 
2/Vml 1 = 0. 1 1 9. Vm2 2/Vm2 1 = 0. 
2 5-e*ofc. 

[0 0 4 6]^T\ ±JB??#fc«£-£?M4*tt48 3. 
4 SUSP, T-fe^ 1 U >77 'y?8. 3 MSPfccktfP V 
dF (jK>; 7-y{te=.yf» 8. 3Mtt£NMP 

(N-^^fay K» «r»£LT, Xv'J-^f 
ft:. ff&nfc^^y-ftJi* 1 A uia<DMf&<DKW\,zM 
*U IS*U 7°U7,LT. J? 3 4 O«m0tg5:|| 
ft:. 

[ 0 0 4 7] ±I3^#&ftfc«|I&ftfflffi£l,-C«fi3 
f U>A-^- h tvxf ^ij-*^ - h ^ 3 : 7S 

mortBi&Lizmkte i mo i / 1 (omm^L i pf 6 

-?«£-£?L£*ffi©S*l;:*f LT 2 0 0 mA/ g ©i§E 

T*m\ y ^'y^mm^Mbx 1 mv©£«E£Pinixf 

*ftft&-&fi-8l$l8]fSifcU K-tV^ftHTlxfe. ft 
«^?LttW©S«(^L 2 0 0 mA/g©ii 
£-e y ^ 7 Al&CJH L T 2 V * fJK K- 1 > ^ftfi 1 o 
ft:<h^5. 8«K-t^i3 9 3 mAh/g. 
$5 3. 3%©fi^l#/i 0 

[0 0 4 8 ] J±»J 1 
JS*4©SftK* -t © 4 *m«i*m i L Tffl ^ * 

*&$y i tmma>Wi-&sm&fti&u y k-k 
m»2 3%©fi^i#ft:o v&konfs.-wmm**'^ 



(6) # H 2 0 0 3 - 3 4 6 8 0 1 
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& . y *■ 7 AMii tUt/ W**? Cffli>4:fcl4 

[0049] mmm i 

ifflE©Kv^*fiHt« (J±*fflflU 9 5 5 m 2 /g) 1 
5 0 g *Xf>bXXf-;M -y ViM©Hl-Atl. 5 

mt&: 1 1 o°o 15 oguntxf 

OmmX 3 0 OmmX 3 0 0 mm) fi^fSfi LT. fMB> 
10 £?Ltt«*4©!$Jtt. y ^ 7 Afl# K - 1° > £ 
[ 0 0 5 0] H»J3 

rUgg©t'.y^mStt^ UtSMStl 9 5 5 m 2 /g) 1 
5 0 g^Xf VU77f-W7Vag©I(:Atl, 5 
E?,f 7 f (ttlbfe: 1 1 0t) 6 0 Og^AtlfcXf 
>bXl/<7 h©±fcB§. (*RF*lW#J 3 0 

OmmX 3 0 OmmX 3 0 Omm) Fty-tSSLT. MM 

mm^tz. ycrmtm 1 ^icu, mznzm^ 
ZTimmnm^ y f- 7 k - 1 > * 

20 SUSLfc. 1 (C/T^f o 

[005 1 ] mtm 4 

mig©t°.y^mSttj^ (JtM*l 9 5 5 mVg) 1 
5 0 g ?:xf > 7 •> xlcl^Ati, 5 
(*Mb£: 2 8 0"C) 3 0 0 gUn/:Xr 
>U*H'W h©±(3g#. (^W^\Tfi3 0 

OmmX 3 0 OmmX 3 0 Omm) fttlgit LT, l&M 

ZlimtftMMi. y ^ 7 AJK f - tr > a$ & 
30 [0052] mmi 5 
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